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Numerical Investigation of Flow Characteristics in a Dual-Bell Nozzle
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We performed a numerical simulation to investigate the flow structure in a dua-bell nozzle. A dual-bell nozzle concept offers an
atitude adaptation by adding the inflection point inside the nozzle. In low altitudes, controlled and symmetrical flow separation
occurs at this inflection point, which resultsin asmaller effective arearatio. In higher altitudes, the nozzle flow attached to the wall
until the exit plane and the full arearatio is used. From the numerical results, we could confirm that the change of the flow structure
from low altitude mode to high altitude mode occurred instantly according to the atmospheric pressure.
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Fig. 1 Sketch of adual-bell nozzle
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Fig. 2 Computational grid for a dual-bell nozzle
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Fig. 3 Mach number distribution inside a dual-bell nozzle
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Fig. 4 Pressure distribution inside a dual-bell nozzle
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Fig. 5 Effect of ambient pressure on a separation point
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